Five antiepileptic drugs have been marketed in the last decade. We report here a retrospective study of patients attending our unit who were prescribed one of the new antiepileptic drugs. All these patients had refractory localization related epilepsy and had failed to respond to a first-line drug.
INTRODUCTION
A number of new antiepileptic drugs have been marketed in the last few years. It is difficult from clinical trials to compare efficacy and tolerability. This is compounded by the fact that most patients in these trials have been referred to tertiary epilepsy centres having refractory epilepsy and have already been tried on the usual first-line agents. There are no prospective studies that have compared the drugs head to head. A metaanalysis of double blind trials 1 has shown that there are no major differences between these drugs with regard to efficacy and tolerability.
We have audited retrospectively the outcome for patients who were treated with one of the new antiepileptic drugs namely vigabatrin, lamotrigine, gabapentin, topiramate or tiagabine. The study looked at their efficacy and tolerability in a group of patients with refractory localization related epilepsy.
MATERIALS AND METHODS
Patients were identified retrospectively by looking through case notes. All patients had localization related epilepsy that was refractory to their current antiepileptic medications and were already taking between one to three background antiepileptic drugs. The patients were commenced on one of the five new antiepileptic drugs in our unit by one consultant (PMC). The time period during which the patients were treated with one or more of the new antiepileptic drugs was from March 1990 to January 1999. The patients kept a record of their seizure numbers in a diary provided by our unit. In the subsequent followup visits the patients brought their diaries back and any change in seizure frequency or any reported sideeffects were documented in the case notes. Changes in seizure frequency were quantified as either seizure free or a greater than 50% reduction or between 25 to 50% decrease of seizure numbers. A note was also made if they reported an increase in their seizures. Patients who had a greater than 50% reduction of their seizures for at least 6 months have been included to calculate efficacy. The data for topiramate and tiagabine include patients from open label phase of trials and after licensing. There were 70 patients on topiramate of which 37 were from an open label drug trial and 33 were put on the drug after licensing whilst 77 patients taking tiagabine were part of an open label drug study (initially double blinded) and 11 patients received the drug after this was marketed. In our center some patients were started on lamotrigine and topiramate for idiopathic generalized epilepsy and some newly diagnosed patients received lamotrigine as a monotherapy. These patients were excluded for analysis.
RESULTS
The demographic data is summarized in Table 1 . Previous new antiepileptic drug therapy prior to starting one of these five antiepileptics is shown in Table 2. Many patients had also tried trial medications such as oxcarbazepine, remacemide, losigamone and levetiracetam. Table 3 highlights the background antiepileptic therapy patients were taking at the time of commencement of one of these five medications. Figure 1 shows the number of background antiepileptic drugs the patients were taking when they were commenced on one of these five new antiepileptic drug.
The dose, duration of taking and percentage of patients continuing therapy with one of the five medications are summarized in Table 4 . than 50% reduction in seizures, seizure free and greater than 25% worsening of seizures, respectively. In this study, 31% of the patients on gabapentin had a >50% decrease of seizure numbers over at least a 6-month period compared with 25% on lamotrigine and 19% on vigabatrin with 8%, 6% and 5% remaining seizure free, respectively. Out of 37 patients started on vigabatrin, 46% withdrew the drug from lack of efficacy as compared with 25% on gabapentin and 16% on lamotrigine. Topiramate was effective in reducing the number of fits in 20% of the patients by greater than 50%, with 1% remaining seizure free whilst only a small number (11%) had a greater than 50% decrease after commencing tiagabine therapy and 3% remained seizure free. Although gabapentin was added to a background antiepileptic drug, in 10 patients these drugs were withdrawn and they continued gabapentin as monotherapy. Two of these patients continued to remain seizure free whilst the remaining eight had a greater than 50% reduction of fit frequency. Table 5 lists the side-effects of the five drugs as reported by the patients. The side-effect profile differed between the medications. Rash was the main problem encountered by patients starting lamotrigine (5%) and this led to cessation of therapy. Drowsiness was a common side-effect of all the drugs but lamotrigine was the least likely to have caused this. Dizziness was a significant problem with gabapentin and even more so with tiagabine and this commonly led to withdrawal of these two drugs. This side-effect was seen in the initial stages when gabapentin was started at doses usually between 400 to 1200 mg/day and with tiagabine between 10 to 20 mg/day. Dizziness also occurred in patients with lamotrigine, vigabatrin and topiramate but rarely ever necessitated withdrawal of the drugs.
Psychiatric side-effects were a significant problem with both vigabatrin (16%) and topiramate (42%) leading to withdrawal of these two medications. Depression was the commonest psychiatric manifestation with vigabatrin but topiramate caused depression and hallucinations with psychotic symptoms. Whilst vigabatrin-induced depression warranted only withdrawal of the drug, two patients who developed depression and six patients with psychotic symptoms on topiramate needed hospitalization and referral to a psychiatrist. None of the patients on these two drugs had a previous psychiatric history. Patients on topiramate had a normal EEG during these events and the side-effects were reversed after stopping the drug. Tiagabine was also associated with psychiatric sideeffects in eight patients but these consisted of moodiness and irritability and were reversed after the drug was stopped. Two patients on lamotrigine and one patient on gabapentin had psychotic symptoms (hallucinations) which stopped within a few days of withdrawal therapy and did not need admission or referral to a psychiatrist. Cognitive side-effects and weight loss were also reported by a high percentage of the patients taking topiramate. Many of them had to stop the drug. Apart from dizziness and drowsiness, 7% of the patients taking tiagabine complained of nausea and feeling generally unwell leading to cessation of therapy.
DISCUSSION
Vigabatrin, lamotrigine, gabapentin, topiramate and tiagabine have been licensed at different times over the last 10 years for the treatment of epilepsy. Lamotrigine and topiramate are effective for both idiopathic generalized and localization related epilepsy whilst the other three are effective for localization related epilepsy. All five drugs have been shown to be effective in double blind trials. Meta analysis 1 of published and unpublished trials with these drugs showed an overlapping of the confidence intervals, reflecting very little difference between them.
Our study is not prospective or randomized and some bias may have occurred in the choice of drug allocated. However, the groups appeared similar looking at the demographic data with regards to seizure history but they differed in the number of new AEDs taken previously, reflecting the intractable nature of the seizures in these patients and the different times when they were licensed.
A retrospective survey 2 looking at the usage of vigabatrin, lamotrigine and gabapentin used time to withdrawal to show perceived lack of efficacy. The survey showed that gabapentin (33.5%) was more likely to be discontinued than either lamotrigine (23.3%) or vigabatrin (32.8%) due to lack of efficacy and that lamotrigine (13%) was the least likely to have been withdrawn due to adverse events. In our study, vigabatrin (46%) was the most commonly withdrawn drug due to lack of efficacy and lamotrigine (16%) was the least likely whilst topiramate was more likely to have been withdrawn due to side-effects compared with vigabatrin, lamotrigine and gabapentin, all of which had similar withdrawal figures.
Another study by Schapel and Chadwick 3 comparing patients on lamotrigine and vigabatrin, reported that 43% on lamotrigine had a greater than 50% decrease of seizure frequency whilst 37% on vigabatrin had a similar benefit with 6% on lamotrigine and 7% on vigabatrin remaining seizure free. Our efficacy figures are lower but a similar percentage became seizure free. Lamotrigine and vigabatrin in the Schapel study was continued by 67% and 51%, respectively. Lamotrigine-related side-effects leading to withdrawal were seen in 15% of the patients as compared with 25% on vigabatrin (8% had psychiatric side-effects). The number of patients in our study stopping the drug due to side-effects were identical for lamotrigine but lower for vigabatrin. However, in our study, psychiatric side-effects (16%) were commoner in patients taking vigabatrin.
A retrospective surveillance study of lamotrigine in patients over the age of 12 years with refractory epilepsy was reported from the Netherlands 4 . A total of 624 patients were treated with lamotrigine either as monotherapy or as an add-on therapy. This study found that 76% were still continuing to take lamotrigine after 1 year. There was a ≥50% reduction in seizures in 32%, 6% remaining seizure free for at least 3 months. In our study, the percentage of patients becoming seizure free on lamotrigine was similar but fewer had a greater than 50% reduction in seizures and a lower percentage continued lamotrigine.
Morris 5 reported the results of a larger retrospective analysis of adjunctive therapy with gabapentin in clinical practice. This involved a random sample of patients in a clinical practice. Data was collected for 100 consecutive patients with partial seizures who had received add-on therapy with gabapentin. In this study, 43% of the patients discontinued gabapentin, 17% from side-effects and another 17% due to lack of efficacy. Of the patients, 72% had a >50% reduction of seizures and 23% had a ≥75% decrease. Gabapentin was continued by 57% of which 5% continued the drug as monotherapy. Those patients who had a lower seizure frequency tended to respond better to gabapentin on initiation of therapy compared with those who had a higher seizure frequency. The high percentage of responders was felt to be due to the fact that many patients had a significantly lower monthly seizure frequency than those did in the majority of the clinical trials and a high dose of gabapentin were used. In our study, the percentage of patients discontinuing gabapentin due to side-effects were similar but a greater number stopped the drug from inefficacy. A much smaller percentage of patients in our study had a greater than 50% reduction in seizure numbers reflecting, in part, the severity of seizure disorders amongst our population treated with gabapentin.
In our study, gabapentin appeared slightly more effective in the treatment of localization related seizures as compared with the other drugs. This is likely to be due to the high dose used in our center. The apparent contradiction in the figures of efficacy and withdrawal from lack of efficacy in gabapentin and lamotrigine is due to the fact that a high percentage of patients who had improved by 25% continued to take lamotrigine and this data was not entered to calculate efficacy of lamotrigine.
Topiramate has generally been considered to be a highly effective drug. The meta-analysis of trials 1 reported in 1996 that the apparently most effective drug topiramate generated an odds ratio twice that of the apparently least effective drug gabapentin. However, the highest dose used for gabapentin was only 1800 mg.
Another report 6 in 1998 retrospectively compared these five drugs in 105 patients and found that topiramate (30%) was the least likely to be withdrawn from inefficacy as compared with gabapentin (54%) or tiagabine (57%). In the same study, topiramate (26%), however, was the commonest drug to be withdrawn due to side-effects while for lamotrigine this was 19%, gabapentin 21% and tiagabine and vigabatrin 14% each. In our study, topiramate was stopped in 40% of the patients as a result of side-effects. There was a very high incidence of psychiatric and cognitive sideeffects amongst our patients. We have published these results in an earlier report 7 .
In our analysis, topiramate appeared to be less effective but 93% of the patients had failed to benefit from multiple new drugs previously suggesting that these patients were very refractory to treatment. Our study population had a similar number of withdrawals from lack of efficacy as reported previously by Morrow 8 . The results for vigabatrin were more difficult to assess as only a small number of patients were commenced on vigabatrin. Vigabatrin was initiated rather cautiously and sparingly in our center due to previous adverse experiences. Despite this, vigabatrin therapy was associated with a high incidence of psychiatric side-effects (16%) although no one was admitted to hospital or developed a psychosis 9 .
An interesting observation in our group was severe side-effects and worsening of seizures in three patients who were commenced on tiagabine and were already taking topiramate. This was evident within a few weeks of commencement of tiagabine, before reaching a daily dose of 20 mg. However, as the number is small it is difficult to be certain whether there is a definite relationship or if this was coincidental.
A retrospective analysis like this study is by no means the best way to compare the effectiveness of drugs but does give a picture of the problems that are likely to be encountered in clinical practice, particularly with regard to side-effects. A recent study 10 looked at patients with intractable epilepsy. Patients were put on clobazam, vigabatrin, lamotrigine or gabapentin as additional therapy. This study found that out of 97 patients only 17% reported being 'satisfied' at 6 months. The operational definition for satisfaction included >50% reduction of seizures, no experience of side-effects/adverse events and improved quality of life.
It has been suggested in journals such as the British Medical Journal 11 that gabapentin may not be as effective as the other new AEDs. Our data contradicts this in that in this study it was the most effective in our outpatient population. This may have been statistically significant but a statistical significance was not calculated as this is a retrospective study and there was a heterogeneous population group.
CONCLUSION
Of the five recently licensed antiepileptic drugs (vigabatrin, lamotrigine, gabapentin, topiramate and tiagabine), each one has proved beneficial as add-on therapy in individual patients with refractory seizures but differed in their side-effect profiles. Topiramate was associated with the highest incidence of sideeffects whilst lamotrigine and gabapentin were the best tolerated. However, despite the poorer efficacy figures for patients receiving the two most recently licensed drugs, topiramate and tiagabine, some patients undoubtedly benefited and a few became seizure free having failed previous therapies.
